When the cervix and uterus were mobile and the cervix 9i could be withdrawn by volsella to the ostium vaginae, a satisfactory operation could be confidently expected. In such cases there was no implication of the bladder or ureter, and the cystoscopic appearances were negative. Anterior extension and involvement of the bladder which could be recognised cystoscopically were always accompanied by fixation, and the ordinary methods of examination sufficed to determine inoperability. In borderline cases, however, the cystoscopic recognition of abnormal bladder appearances may be the deciding factor against operability. When the treatment of malignant disease of the bladder is being considered, whether it exists primarily in that organ, or is due to secondary invasion from a neighbouring structure, it will thus be found that the performance of vesical exclusion in itself is not sufficient, but when combined with other procedures it will be of value.
Methods of Vesical Exclusion.
(1) Nephrostomy.?The urine stream may be deviated on to the loins by the performance of the operation of nephrostomy, a procedure wherein the kidneys are exposed and the pelves drained, for preference through the lowest minor calyces. This is an operation which we very frequently perform in the treatment of renal calculus or hydronephrosis. It is easy to carry out and as a temporary measure in these cases is very efficient. As a means of permanent drainage, however, it is unsatisfactory. The sinus produced is situated in an inaccessible region for the patient to attend to himself. The reinsertion of the drain after it has been removed is a very difficult procedure, and in this operation it is impossible to ensure that the entire urine flow escapes by the tube, a varying quantity always passing down the ureter to the bladder.
(2) Ureterostomy.?This is an operation of very simple performance and virtually unattended by any danger to lifeIt can best be carried out through a grid-iron incision in the anterior part of the loin above the fore-part of the iliac crest. The ureter is exposed extra-peritoneally, mobilised and divided below the pelvic brim, the distal end ligatured and the ureter brought to the skin surface and fixed there. I have performed this operation in a number of cases of malignant disease of the bladder antecedent to total cystectomy. It has the advantage that both ureters can be transplanted at one operation. There is no risk of anuria following it, and, as I have said, it is unattended with danger.
The disadvantage that accompanies it is that of collecting the urine as it is voided on the skin surface. We have devised various forms of apparatus to achieve this, but none has proved perfectly successful, as it is difficult to provide an apparatus which will collect the urine completely with the patient in the upright, sitting and lying down postures. In my opinion the operation of ureteral transplantation was first placed on a scientific basis by Coffey of Oregon. As is often the case, it occurred to him when investigating experimentally another subject.
He was studying the effect of transplanting the bile duct. He made an anatomical observation and a physiological deduction. By experimental tests on animals he proved the accuracy of these and then successfully carried out his operation on the human subject based on these principles. He noted that where nature carries fluid by a tube into a channel subject to varying pressure, she protects the outlet of the tube by a mucous valve and thus prevents regurgitation. In this manner the orifice of the bile duct into the duodenum, the ureters into the bladder, the salivary ducts into the buccal icavity are protected. Experimentally, he found that when the bile ducts were transplanted direct into the duodenum backward pressure with dilatation of the bile duct resulted. A similar result followed when the ureter was transplanted directly into the colon. The essential feature of his operation therefore is the creation of this mucous valve by carrying the ureter for some distance in the submucous layer between the muscular coats and the mucous membrane of the bowel before it enters that channel.
When this technique is employed, regurgitation, dilatation and infection do not take place. When, however, the ureter is implanted into the colon and is buried within the coats of the bowel, there naturally follows a reaction oedema at this part and in consequence a temporary obstruction of the ureter producing anuria is liable to result.
Charles Mayo, who was the first to adopt the Coffey technique, modified it slightly with a very important result. When anchoring the ureter into the bowel he left a strand of catgut passing down the lumen of the ureter into the bowel, a wick down which the urine passed through the area of oedema and thus anuria was prevented.
The operative procedure that is now employed widely is thus known as the Coffey-Mayo technique, or as I will now call it the first Coffey operation. Personally, I have employed it in several cases, and it has been of great interest to note that when the first ureter is implanted, on the evening of the operation urine has been voided per rectum and continued to be passed during the patient's convalescence, proving the efficiency of the Mayo catgut wick in preventing anuria. If we were certain that anuria could be prevented in all cases by this means, the technique might be employed for bilateral transplantation, and all our difficulties would be overcome. Unfortunately no one feels so confident of this as to adopt it for this purpose, and it is still the practice of the MayoClinic to do the implantation in two stages.
To permit of bilateral one stage ureteral transplantation, Coffey has devised two other operations, the second Coffey operation, the tube method as he calls it, which he now practises in preference to the first, as he considers that it is superior. The second Coffey operation is briefly one where the rectum and pelvic colon are first of all carefully cleansed and then packed with sterile gauze. Through a transperitoneal exposure the ureters are revealed, isolated, and ureteral catheters are tied into them. The colon is then opened in two places and the catheters are inserted into the bowel attached to the gauze packing, so that when this is withdrawn the tubes are carried out through the anal outlet, and the urine collected from each kidney thereby. The ureters are buried beneath the muscular coat of the bowel by a technique similar to that employed in the original Coffey operation.
Ultimately when the ureteral catheters come away a permanent valvular drainage is established. When it was originally published, I employed this technique, for of course it had certain obvious advantages in permitting of both ureters being transplanted at once. For various reasons I found it unsatisfactory, and that it is capable of improvement is evident by Coffey having introduced a technique, which I will call the third Coffey operation, which he has tested experimentally on animals, but not so far employed in the operating theatre. In this third operation, he ligatured the ureter and buries it beneath the unopened mucous membrane of the colon, but before doing so inserts a stitch through the lower end of the ureter and mucous membrane of bowel, which when it cuts out re-establishes the channel and produces the permanent opening of the ureter into the bowel. If it proves safe and successful in the human subject, it will go far to solve a problem we are considering to-night, and that 
